Participation in conversational interactions is demonstrably enhanced for people with aphasia by providing 'supported communication' (SC). 10 11 SC is premised on the view
Strengths and limitations of this study
▪ We report the findings of a feasibility study of a supported communication for aphasia intervention in an in-patient stroke rehabilitation setting. Despite the documented need for expert communication skills in working with people with aphasia this is the first study to investigate the methodological issues in the design and evaluation of supported communication for aphasia training in this context. ▪ Owing to the exploratory nature of the study we were able to make amendments to the protocol in response to new information as the trial progressed. ▪ Valuable insights gained into components of the intervention and its implementation will enable us to make necessary adjustments to the study design if a future trial is undertaken. ▪ We were unable to make power calculations for the chosen outcome measures. ▪ We did not use randomisation, so cannot judge acceptability of this to centres in a future trial.
that interactional communication is collaborative, 12 with the unimpaired communication partner (eg, healthcare practitioner) jointly responsible for achieving exchange of information and sustaining participation through adaptations to usual communication practices, for example the use of appropriately phrased questions, extra time or low-tech resources (eg, pen and paper). 10 13 SC for aphasia training is a complex intervention, 14 including: interacting components (eg, staff training and subsequent skills-transfer to day-to-day practice); a range of behaviours required by those delivering (eg, staff communication practices) and receiving (eg, patient responses and behaviours) the intervention; a number of outcomes (eg, staff skills; patient participation, psychosocial or quality of life impact); and a degree of flexibility (eg, adapting the intervention according to clinical context). 14 A systematic review of communication partner training for aphasia concluded that partners can be trained to facilitate and support the communication of people with aphasia. 11 However, very few studies of healthprofessional communication partner training exist; there is a lack of investigation in the first 4 months after stroke; and a lack of information on the impact of partner training on psychosocial and quality of life outcomes for people with aphasia. There are no studies examining cost or economic impact. 11 More recently, single-group pre-post studies of nurse and nursing assistant training have shown positive impacts on staff knowledge and awareness of aphasia, 15 16 staff-reported levels of patient frustration, 15 staff-patient relationships 16 and patients' self-reported communication. 16 Changing behaviour in healthcare settings is particularly challenging due to the complex relationships between organisations, professionals and patients. 17 Communication skills training alone may not lead to improved patient outcomes without attention to the needs of the practice setting and strategies for sustained implementation of the intervention in context. 4 18 While SC for aphasia training has the potential to improve the participation, well-being and quality of life of people with aphasia, 19 key uncertainties in developing and evaluating this intervention must be addressed before a definitive RCT is undertaken. These include: staff recruitment and training under control and experimental conditions; transfer of training to day-to-day practice; patient recruitment and retention early after stroke; adherence to and acceptability of the intervention; selection of suitable staff and patient outcome measures; co-ordination of all intervention components within a multicentre trial.
Guided by recommendations for developing and evaluating complex interventions 14 and reporting feasibility work, 20 we examined these methodological issues in order to assess the feasibility of conducting a subsequent trial of supported communication training for patients early after stroke in mutlidisciplinary stroke teams.
METHODS Design
A cluster-controlled observer-blinded design was used in line with Medical Research Council (MRC) recommendations, 21 where the intervention targets health professionals in order to study the subsequent impact on patient outcomes, protecting against contamination across trial groups where patients are managed within the same setting. 22 Qualitative interviews, focus groups and ethnographic methods were used to investigate staff experiences and transfer of training to the workplace.
Settings
Two in-patient stroke rehabilitation units were identified, matched on the basis of: bed numbers; staffing levels; and estimated number of people with stroke admitted each year. We further determined similarity between units by collecting anonymised routine demographic and clinical discharge data on consecutive patients over a 5-month period before the trial onset (34 control and 28 intervention patients). There were no significant differences in: patient demographic characteristics; Therapy Outcome Measures (aphasia), 23 impairment and activity scores at admission and discharge; mean length of stay (LOS) on the units; distribution of stroke types (lacunar stroke (LACS); partial anterior infarct (PACS); posterior circulation stroke (POCS); and total anterior circulation infarct (TACS)). Only 'LOS on previous (acute) unit' was significantly higher for the intervention site (11 (6-18) vs 5.5 (2.5-9) days, p=0.0002). Units were assigned to control and intervention site, based on the stroke unit from which staff and patient participants were recruited.
Patient and public involvement
Patient and public involvement (PPI) was integral to the study from bid development through trial conduct and dissemination. A collaborating group of people with aphasia prioritised staff training as a focus for the bid; conducted staff skills assessment, were involved in refining and delivering the intervention, and in disseminating findings. Two PPI collaborators were members of the Trial Steering Committee.
Ethics and informed consent
Ethical approval for the study was granted by the local research ethics committee (ref: 10/H0310/69). All ethical and research governance procedures were in place before the study began. All staff and patient participants gave individual written consent to take part in the study.
Participants and sample size
As this was a feasibility study, a power calculation was not conducted. A two-site study was considered appropriate to address the feasibility aims.
Staff
We aimed to recruit 24 staff from each setting, approximately 50% of all staff per unit, drawn proportionately from: nurses (day shifts only, Bands 5-7); qualified therapy staff (Bands 5-7)-occupational therapists (OTs); physiotherapists (PTs); speech and language therapists (SLTs); therapy/healthcare assistants (Bands 2-4). Medical staff were excluded because rotation of junior doctors made it unlikely they could complete the study.
Patients
We aimed to recruit 50 patients from each unit. This number exceeds the minimum specified in guidance, 24 however it was felt appropriate to recruit more due to: (1) the clustered nature of this study; (2) non-random allocation of individuals; (3) anticipated high drop-out rate; (4) heterogeneity of stroke survivors.
Inclusion criteria
People aged 18+ years, who have had a stroke (first or recurrent) and have moderate-severe aphasia established by a SLT using the Therapy Outcome Measures (TOMS (aphasia) (impairment and activity score 0-3.5). 23 We aimed to recruit patients with moderate-severe aphasia, because SC has been shown to be most effective with this group, compared with patients with mild aphasia, who are not thought to benefit. 25 Aphasia type: expressive; receptive; or both, all at moderate or severe level as assessed on TOMS (aphasia).
Able to give informed written or witnessed oral consent as judged by an SLT or other qualified member of the clinical team (eg, OT; clinical psychologist).
Interventions
During standard clinical practice communication skills and strategies are used in order to enhance provision of all aspects of rehabilitation and care. This standard communication activity, therefore, continued for each patient, irrespective of intervention allocation, from admission until discharge, according to their needs at any one time. Staff delivering the intervention or standard clinical practice were separate from research staff, who provided training and recorded outcome measurements.
Control intervention
Usual communication practice during routine rehabilitation and care: stroke staff education for patients' communication needs as recommended in clinical guidelines. 9 26 Training in communication with people with aphasia on the control unit was individualised to specific staff and patient needs at the clinical team's discretion, and carried out 'hands-on' in routine clinical practice settings. All routine care and rehabilitation activities continued.
Experimental intervention
The experimental intervention, SC skills training, was adapted to a multidisciplinary stroke rehabilitation context from existing approaches 13 27 through collaborative involvement of staff and service users (PPI). This resulted in a training resource based on the principles, values and practices of SC ('Supporting communication for access and participation'-details of content and procedures used in individualised staff training in online supplementary file 1), with a particular focus on knowing the person and building a supportive relationship. 8 Training lasting approximately 4 h was delivered in small multidisciplinary staff groups ; 3 h devoted to theoretical aspects, followed for each staff member by two half-hour 1:1 experiential training sessions with a Conversation Partner Trainer, a person with aphasia 'trained to train' and give feedback to staff on their skills and use of resources.
Outcome assessment
Outcome and process measures and procedures were chosen to assess the feasibility of the study design. We collected recruitment data for staff and patients on each unit. To measure the impact of training on staff SC skills we used the measure of support in conversation (MSC), 25 applied to 10 min video recorded interactions of individual staff with volunteers with aphasia. To assess change that might result from enhanced participation, and which patients might consider important in terms of quality of life and well-being, 19 we used the Stroke and Aphasia Quality of Life Scale (SAQOL-39g). 28 To measure patient satisfaction with staff communication in ways that might reflect the quality of support for patient engagement and participation we used the Communicative Access Measure for Stroke (CAMS3): patient satisfaction instrument developed by the Aphasia Institute in Toronto (http://www. aphasia.ca/). To measure impairment, activity, participation and well-being for anonymised cases we used the TOMS (aphasia) Impairment, Activity, Participation and Well-Being scores, 23 collected at admission and discharge. The EQ-5D-3L, 29 was used to assess health outcomes. Mixed qualitative methods were used to examine transfer of training to everyday practice in the intervention site: contemporaneous experiences of implementing SC were collected using a monthly 'learning log'; staff (Bands 2-7) perspectives on training and implementation were collected in two focus groups (N=5 staff in total) and interviews (N=6) at the end of the study; data on patient participation, engagement and communication support were collected through maximum variation sampling of video recorded observations of day-to-day practice with six patients in-interaction with Nurse, PT, OT, SLT, health care assistant (HCA), nonclinical assistant (NCA) staff (Bands 2-6) on 12 occasions.
Analysis
To assess reliability of MSC rating between two raters in the first instance, a two-way random effects analysis of variance was used and the ICC was reported. All analyses were carried out in Stata/SE V.11.2.
Staff and patient characteristics in the two study arms were compared using a χ 2 test for binary or categorical outcomes and a t test or Mann-Whitney test if the outcome measure was continuous. Owing to each intervention having only one cluster it was not possible to account for clustering in the analysis. Although p values were calculated for comparisons the main purpose of the analysis is to describe the two arms rather than draw inferences from the data.
The patient outcomes SAQOL-39g and EQ-5DL were compared between the control and intervention groups at baseline, discharge and 6-month follow-up; CAMS3 was compared only at discharge. For anonymised cases TOMS Impairment, Activity, Participation and Well-Being scores were compared at admission and discharge.
Qualitative thematic analysis was used for learning-log text, focus group and interview data, 30 video data were examined using activity analysis, 31 and conversation analysis. 32 Economic analysis focused on completion rates and cost drivers. Costs (based on self-reported levels of resource use at 6-month follow-up) were calculated from the perspective of the National Health Service (NHS) and personal social services (PSS) (estimated at 2011/2012 financialyear levels), encompassing those costs that were related to the intervention. A preliminary within-trial analysis (based on a complete case analysis) was also conducted over a 6-month period, where Quality Adjusted Life Year (QALY) scores were calculated for those who completed the EQ-5D-3L at baseline and 6-month follow-up and the incremental cost/effect was based on the mean (unadjusted) difference between groups.
RESULTS
A number of amendments to the trial design and procedures were introduced over the course of the trial (see online supplementary file 2); for the final protocol version see online supplementary file 3.
Feasibility

Staff recruitment and retention
Staff were recruited to target (24 per unit) within 4 (control) and 3.5 (intervention) months; additional staff were subsequently recruited to cover attrition. Recruitment rates were slower than anticipated: institutional barriers (eg, staff shift patterns) and inconsistent lines of communication prevented timely access to staff. In total we recruited 33 control and 37 intervention unit staff. Five control staff withdrew and three were unable to complete measures; five intervention staff withdrew and five were unable to complete measures. Overall, recruitment was from nursing (27%); therapy (17%); HCAs (31%); associate practitioners (APR) (28%); others (10%). Fifty-six per cent came from Bands 2-4; 44% from Bands 5-7; 26% of staff had English as a second language. Staff characteristics between units did not differ significantly, apart from more part-time staff at the intervention site ( p=0.011); see table 1.
Patient recruitment and retention
In total 175 patients with aphasia were screened over a 20-month period (see figure 1) ; 47 (28.86%) were eligible for the study; 20 (42.5%) consented to participate (13 intervention; 7 control); due to slow recruitment, the recruitment period was extended from 14 to 20 months. Of the 128 non-eligible patients, 25 (19.5%) did not meet the inclusion criteria; 59 (46%) were deemed unable to give consent; and 44 (34%) were ineligible due to other causes (eg, failure to recruit).
Six patients withdrew due to distress or fatigue during the in-patient episode, or ill-health at follow-up. No significant differences presented between units in terms of gender, age, admission TOMS or LOS of recruited patients. Baseline characteristics are given in table 2.
Anonymised patient cases
We collected anonymised demographic and clinical data for in-patient episodes on 55 (control) and 44 (intervention) patients over a 9-month period. The units were equivalent in terms of patient demography, stroke type and LOS; however, intervention-unit patients had higher scores at admission on all components of the TOMS (table 3) .
Feasibility of staff training
Training was provided for 3 control and 28 intervention staff (9 nursing; 2 PT; 2 OT; 1 SLT; 9 HCA; 4 APR; 1 NCA). Resource limitations in clinical teams restricted provision of control-unit training. Shift patterns, staff shortages or lack of room availability prevented timely provision of training for intervention unit staff, which took place over eight compared with the three planned sessions.
Transfer of training to day-to-day practice During the course of the trial we developed methods for ongoing staff support for implementation: (1) a monthly reflective learning log (see online supplementary file 4); (2) 'nudges' in the form of a pocket guide (see online supplementary file 5), 'supporting communication' pens as a reminder to use the intervention, and a ward-based folder summarising key points of SC. We offered two 'refresher sessions' for staff, but these were very poorly attended.
Transfer of training and implementation of SC in day-to-day practice is reported fully elsewhere. 33 In summary: learning logs were completed by 46% (N=17/ 37) of staff, with 31% (N=54/174) logs returned for analysis over a 10-month period. Analysis of learning log and focus group/interview data indicated that: (1) staff applied skills learnt in training, but the need for more practice with trainers and feedback after video assessments was emphasised; (2) HCAs reported learning new information more frequently than therapy staff in Bands 5-7; (3) many staff felt more confident about working with people with aphasia; (4) more practice with and support for working with patients with severe aphasia and additional cognitive impairments was needed; (5) busy, noisy environments and time pressures increased problems for staff interacting with patients. We were unable to collect video data of routine practice at the control site because no staff gave consent. Analysis of video data from the intervention site indicated appropriate use of supported communication, but across all Bands opportunities for full patient participation were not consistently realised; intrusive noise (eg, radio; TV; voices) was evident in most ward-based activities.
Suitability of outcome measures
Measure of support in conversation Satisfactory inter-rater reliability on the MSC was not achieved, despite three attempts at assessor training and revisions to MSC descriptors. Individual video clips were rated by two raters on the MSC; best reliability levels achieved were: acknowledge competence ICC=0.27 (95% CIs −0.12 to 0.64); reveal competence ICC=0.29 (−0.12 to 0.67). Thus we were unable to carry out group comparisons. We therefore used alternative approaches to examining training effects: (1) a purposive sample of 24 pre-training and post-training video clips from the intervention group were subject to qualitative analysis; (2) clips were blindly assessed as being from before or after training by an experienced SLT who was not otherwise connected with the study; 83% of clips were correctly judged.
SAQOL39g (quality of life)
We collected data on all sections of the SAQOL39g from participants who remained in the study until follow-up and calculated change scores at discharge and follow-up. All recorded data collected for the SAQOL39g are set out in table 4.
CAMS3 (communicative access)
CAMS3 was assessed at discharge only. We were able to collect complete data from all patients remaining in the study (table 5) . 
TOMS Impairment Activity Participation and Well-Being (anonymised cases)
In collaboration with the clinical teams we collected routine TOMS data on admission and discharge for all aphasic patients at control and intervention sites (table 3) . Although some significant differences between control and intervention groups are evident, as well as within-group change scores on patient-related outcomes, due to the small sample size and the aims of the study, the summary statistics should be given more weight than the significance levels.
Economic evaluation
The training cost amounted to £560.37 per participant when apportioned across the 13 intervention participants who provided consent for the intervention. This was considered a conservative approach as we did not wish to underestimate such costs. Implementation (pocket guide and pens) costs were estimated at £33.23. For 22/48 responses practising supported communication did not change usual staff-patient consultation time; for the remainder there was a mean increase of 4.2 min. Based on the assumption of two consultations per day for the duration of the original in-patient admission this amounted to a cost of £233.33 per participant. The total cost of the intervention was thereby estimated to be £826.93 per patient.
QALY scores were available for 13 patients (6 control, 7 intervention), and the mean scores was 0.018 higher in the intervention arm. For these intervention patients, the mean 6-month total NHS and PSS costs (including intervention costs) was £19 688.86, compared to £17 999.72 for the control patients, where admission costs are the largest cost-driver (the mean LOS was >40 days). The preliminary within-trial incremental cost/ QALY estimate (which needs to be treated with caution due to the very small numbers) was £96 026 (£1689.14/ 0.018) and above the often-quoted £20 000 figure. 34 However, the potential for the intervention to be costeffective is demonstrated by a threshold analysis which shows that if the benefits are maintained and no further costs are incurred after the 6-month period, then the cost/QALY figure would fall below £20 000 after a further 2.5 years.
DISCUSSION
We demonstrated the feasibility of recruiting staff to control and intervention conditions, and of delivering SC training to a multidisciplinary stroke team. We investigated patient eligibility and collected data on the feasibility of patient recruitment, outcome assessment and collection of data for HE evaluation. The study provided the opportunity to adapt the intervention to the context of in-patient stroke rehabilitation and involve service users in its design and delivery. We were able to gain valuable insights into how all components of the protocol worked together, including the logistics of conducting a multicentre trial.
Strengths and limitations
To the best of our knowledge this is the first study to test the feasibility of conducting a trial of SC training in an in-patient rehabilitation setting. Staff were recruited to target and retention was good, with only 14% withdrawing and 11% dropping out due to turnover. There was fair representation across professional groups, with over half from staff groups with high levels of patient contact (ie, Bands 2-4). Training in the intervention was generally viewed positively, with the involvement of trainers with aphasia highly regarded by staff; their inclusion throughout the study enabled us to ensure that training content was relevant to patient needs, and dissemination strategies reflected patient perspectives as well as academic and clinical ones (see online supplementary file 6). Transfer of training into day-to-day practice and use of the intervention were found to be acceptable; we developed good insights into how experiences varied across staff groups and grades, and were able to collect video-observations to assess adherence and explore aspects of practice not revealed through interviews or focus group discussions. Close collaboration with clinical teams enabled us to gain an understanding of patient eligibility and recruitment issues in the subacute stage; and to demonstrate the feasibility of collecting anonymised routine data relevant to rehabilitation outcomes, including psychosocial impact (TOMS Well-Being). The feasibility of conducting an economic evaluation was demonstrated by the reasonable response rates for completion of EQ-5D-3L at baseline, discharge and follow-up. The staff learning log was a novel approach not only to sustaining staff awareness of the intervention, but allowed us to collect data on the impact of the intervention on staff time and hence more accurate costs. Although we were able to collect patient self-reported outcome data, there were insufficient numbers to conduct a power calculation. Many patients were deemed unable to consent or still too ill to be approached within the required time-frame, with 62% (n=47/76) of those on the intervention unit and 82% (n=81/99) on the control unit deemed ineligible. Pretrial anonymised clinical data showing higher 'LOS on previous (acute) unit' for intervention patients are open to a number of interpretations-for example, differences in local practices; location of acute and rehabilitation units; patients with greater recovery on admission to the rehabilitation unit. However, no other measures suggested systematic differences in patients admitted to the 2 units. On the other hand, anonymised data collected during the trial show significant differences in TOMS admission scores (table 3) between units, and a considerably higher proportion of patients were deemed to lack capacity on the control (64%, n=52/81) compared with the intervention (15%, n=7/ 47) unit. We are unable to comment specifically on this finding as data were not prospectively and systematically collected on this aspect of the recruitment process. Attrition was another factor, with 6 (30%) patient withdrawals, some due to fatigue and a lack of willingness to engage in lengthy self-report measures, even though we offered to complete these assessments over more than one session. Little training was provided in the control arm, and we were unable to make training effectiveness comparisons between groups due to problems establishing inter-rater reliability in the chosen outcome measure for this part of the study.
Recruitment and training of staff
Despite management buy-in, a commitment to the study at organisational level, 35 and staff enthusiasm for being involved in research with the opportunity to gain new skills, 33 there were considerable barriers to accessing staff in a timely fashion, due to shift patterns; lack of consistent avenues of communication; non-attendance; and lack of appropriate venues, all adding to overall training costs. Mandatory attendance or a whole-team training approach, 4 16 33 may have helped to reduce organisational barriers and costs, although natural staff turnover has the potential to affect the integrity of overall team skills levels. Limited training was provided for participating control staff, reflecting the pragmatic nature of this study. 35 Patient recruitment Recruitment and retention of patients in stroke trials is known to be challenging. 36 Practical issues may delay the process of recruiting people with aphasia, 37 despite their having capacity. 38 In a recent study of early intervention in aphasia 92% of patients were recruited using next-of-kin consent. 39 Despite a poor recruitment rate, we did recruit 43% (20/47) of eligible patients. This suggests that decision-making by gatekeepers, which has been found to affect recruitment in other stroke trials, 40 41 or the nature of the organisations themselves, 35 with earlier admission of more disabled patients, may have been key factors. Better preparation for gatekeepers and staff across participating units may have helped, including training in using TOMs, 42 as a measure of comparability across patient cohorts. The focus on moderate-severe aphasia, which is linked to more severe strokes and greater levels of disability, may have impacted on recruitment and attrition, although Ali et al, 38 found no such associations.
Outcome measures
The MSC may not be a suitable measure for use in assessing typical clinical interactions as it was developed in community settings with volunteers. 10 25 However, it has been used successfully in studies of supported communication training with volunteers, 10 medical students 43 and family members/partners. 44 Eriksson et al 45 tested the reliability and agreement of an adapted version of this scale and found that between 10 and 30 h of joint training were needed for assessors to reach satisfactory levels of reliability. In our study, we adapted some aspects of the MSC, but the two assessors received only 9 h of joint training over three sessions, which may have been insufficient.
The choice of self-report measures meant that patients must ideally consent to participation, implicitly impacting on our ability to collect sufficient data to carry out power calculations for SAQOL39g or CAMS3. Although use of such measures may place a high burden on patients' time or emotional resources during in-patient episodes, the importance of assessing the effects of supported communication interventions on well-being and quality of life has been emphasised. 19 We demonstrated the feasibility of collecting routine anonymised patient data. Systematic collection of patient-relevant assessment data within stroke teams is recommended in clinical guidelines. 26 Such data may be collected using observational approaches such as TOMS, which have the potential to be used in making unit-level comparisons. 23 However, as generic outcome measures such as the EQ-5D (which can be used to estimate QALYs) are not routinely collected, a reliance on routine data alone would make it difficult to compare the benefits of the provision of training in supported communication skills to the benefits of other interventions on the same scale. We found that it was unnecessary to re-format the EQ-5D-3L as reported by Palmer et al, 46 for use with people with aphasia.
CONCLUSIONS
The study has highlighted issues that require consideration and modification before feasibility can be confirmed and a subsequent trial undertaken: (1) Cluster-randomisation of stroke units; (2) The use of routinely-collected patient clinical data (eg, TOMS) or proxy reports for SAQOL39g and EQ-5D-3L; (3) Conversation Partner Trainer involvement was perceived as extremely valuable and a key aspect of training; however, modifications to training should be made to accommodate different staff roles/levels of experience and work with people with severe aphasia and/or cognitive impairments; (4) a reliable approach to staff supported communication skills assessment must be devised.
